JR-A-HG8-49948 Page 1 of 1 7 

* NOTICES * 



Fo^any 



JPO and NCIPI are not responsible fo^iny 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Bibliography 



(19) [Publication country] Japan Patent Office (JP) 

(12) [Kind of official gazette] Open patent official report (A) 

(11) [Publication No.] JP,8-49948,A 

(43) [Date of Publication] February 20, Heisei 8 (1996) 

(54) [Title of the Invention] The operating method of a cooler, and the retrofit approach of a cooler 
(51) [International Patent Classification (6th Edition)] 

F25B 45/00 A 
B 

1/00 381 Z 
6/04 Z 

[Request for Examination] Un-asking. 
[The number of claims] 2 
[Mode of Application] Document 
[Number of Pages] 16 

(21) [Application number] Japanese Patent Application No. 6-213134 

(22) [Filing date] August 2, Heisei 6 (1994) 

(71) [Applicant] 

[Identification Number] 591262171 
[Name] Oguri Yoriyuki 

[Address] 28-21, Deguchi-cho, Suita-shi, Osaka 

(72) [Inventor(s)] 
[Name] Oguri Yoriyuki 

[Address] 28-21, Deguchi-cho, Suita-shi, Osaka 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



gggT7SWlDS . Bl;E _ CO p Y 

(57) [Abstract] 

[Objects of the Invention] present — business — new alternative refrigerant-gas HFC134a is used, without 
carrying out the full liquefaction of the refrigerant gas, and falling the refrigeration capacity of a cooler by 
****ing an additional capacitor on a cooler, — present — business — the operating method of a cooler — and 
— present — business — it aims at offer of the retrofit approach of a cooler. 
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[Elements of the Invention] it consi^s of a compressor, a capacitor, an expaj^^n valve, and an evaporator — 
present — business — the operat^^»ethod of a cooler which extends an ^^Mona\ capacitor between the 
capacitor of a cooler, and an expan^n valve, and the gas temperature of capacitor appearance makes lower 
than the gas temperature containing an additional capacitor more than 1-degreeC. present — business — the 
retrofit approach of the cooler which samples a refrigerant gas from a cooler, removes the gas pipe which 
connects a capacitor and an expansion valve, and connects between them the additional capacitor which the 
gas temperature of capacitor appearance makes lower than the gas temperature containing an additional 
capacitor more than 1-degreeC. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] it has a compressor, a capacitor, an expansion valve (the KYAPIRARU tube currently used instead of 
the expansion valve is included), and an evaporator — present — business — the operating method of the 
cooler characterized by ****ing an additional capacitor, making gas temperature of additional capacitor 
appearance low more than 1-degreeC, and operating from the gas temperature containing an additional 
capacitor on a cooler. 

[Claim 2] it has a compressor, a capacitor, an expansion valve (the KYAPIRARU tube currently used instead of 
the expansion valve is included), and an evaporator — present — business — from a cooler — present — the 
retrofit approach of a cooler of having the process which samples the refrigerant gas of business, the process 
which extends the additional capacitor which has the heat-dissipation capacity which makes gas temperature 
of additional capacitor appearance lower than the gas temperature containing an additional capacitor more 
than 1 degreeC, and the process which pours in new alternative refrigerant-gas 134a. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is operated as a refrigerant gas using chlorofluorocarbon CFC and 
chlorofluorocarbon-replacing material HCFC — present — business — the refrigerant gas of a cooler is 
switched to new alternative refrigerant-gas HFC134a which does not affect an ozone layer, and it is related 
with the operating method of the cooler which enables operation by new alternative refrigerant-gas HFC134a, 
and the retrofit approach of a cooler. 
[0002] 

[Description of the Prior Art] former and new alternative refrigerant-gas HFC134a — present — business — 
it was supposed that it could not operate if the compressor and evaporator of a cooler are exchanged for a 
large-sized thing and a lubricating oil is not exchanged for new alternative refrigerant-gas HFC134a and the 
thing of synthetic oil systems, such as a polyether system (polyalkylene glycol) with compatibility, an ester 
system, and a polycarbonate system,, either, it is because it is said as the reason that a refrigerant gas and oil 
separate new alternative refrigerant-gas HFC134a during operation of a cooler since there is little compatibility 
with the lubricating oil of the conventional straight-mineral-oil system, and new alternative refrigerant-gas 
HFC134a has a low operating pressure, therefore gas cannot pass the capillary of an expansion valve and a 
KYAPIRARU tube easily and sufficient refrigerant gas is not supplied to an evaporator — etc. — ** — it said. 
[0003] Furthermore, when chlorofluorocarbon CFC or chlorofluorocarbon-replacing material HCFC was 
exchanged for new alternative refrigerant-gas HFC134a, even if it has compared and operated, cooling 
capacity declined about 10 to 30%, and it was said that it will be in the condition that the so-called cooler is 
not effective. They say that the fall of cooling capacity of this level is not avoided since as for new alternative 
refrigerant-gas HFC134a molecular weight is small and endoergic [ per weight ] and heat dissipation capacity 
have few the reasons. 

[0004] Although the applicant proposed adding a capacitor and an evaporator as a means to improve the 
cooling capacity of the cooler which uses chlorofluocarbon as a refrigerant gas etc., or considering as a 
specific service condition By carrying out to the condition which the refrigerant gas liquefied completely, i.e., 
the condition that a bubble does not appear through a level gage, when a level gage is attached in the key 
point during the experiment and the condition of a refrigerant gas is observed The compressor for making for 
about 10 - 30% of cooling capacity to improve into the service condition which will be in the condition that 
discovered and the refrigerant gas liquefied completely, It searched for relation with a capacitor, an expansion 
valve, the capacity of an evaporator, the gas pressure that frequents these parts, gas temperature, water 
temperature, warm air, etc., and patent application is already finished about that from which the fixed result 
was obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention by making new alternative refrigerant-gas HFC134a 
liquefy completely By receiving fusion of a refrigerant gas and oil, and abolishing separation of the oil in an 
evaporator, and making new alternative refrigerant-gas HFC134a into the condition without a bubble of having 
liquefied completely The flow of the gas in thin diameter sections, such as an expansion valve and a 
KYAPIRARU tube, is improved, and by this, even if an operating pressure is low, a lot of refrigerant gases can 
be sent and evaporated in an evaporator. The operating method of a cooler which switches chlorofluorocarbon 
CFC and chlorofluorocarbon-replacing material HCFC to new alternative refrigerant-gas HFC134a, without as 
a result reducing cooling capacity, and enables operation of a cooler, and retrofit of a cooler (it is called 
RETROFIT= repair, modification, reconstruction, etc.) It aims at offer of an approach. 
[0006] 

[Means for Solving the Problem] invention according to claim 1 is the operating method of a cooler, and has a 
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compressor, a capacitor, an expansi^nvalve (the KYAPIRARU tube currentl^^ed instead of the expansion 
valve is included), and an evaporat^^ft- present — business — an additiond^Mkacitor is ****ed on a cooler 
and it is characterized by making ga^Temperature of additional capacitor appearance low more than 1- 
degreeC, and operating from the gas temperature containing an additional capacitor. 

[0007] invention according to claim 2 is the retrofit approach of a cooler, and has a compressor, a capacitor, 
an expansion valve (the KYAPIRARU tube currently used instead of the expansion valve is included), and an 
evaporator — present — business — from a cooler — present — it is characterized by to have the process 
which extends the additional capacitor which has the heat-dissipation capacity which the gas temperature of 
additional capacitor appearance makes low more than 1 degreeC, and the process which pour in new 
alternative refrigerant-gas 134 a from the process which samples the refrigerant gas of business, and the gas 
temperature containing an additional capacitor 
[0008] 

[Function] this invention — above — present — business — the refrigerant gas of chlorofluocarbon CFC 12 
and HCFC22 grade is sampled from a cooler, air cooling, established air cooling different from a water-cooled 
capacitor, or an established water-cooled capacitor is ****ed, a gas pipe is changed or established newly, and 
a circuit is completed, and new alternative refrigerant-gas HFC134a is poured in, and it operates. Of course, 
upper operation of a check is started for the whole quantity being poured in after confirming that about 1 / 
four to 1/2 are poured in, and there is no gas leak without pouring in the whole quantity of a refrigerant gas at 
a stretch in the case of refrigerant insufflation, and there being no gas leak further. 

[0009] Thus, if the condition of a refrigerant gas is observed with a level gage as some heat dissipation calorie 
remains only by the established capacitor although retrofit is carried out and a cooler is operated using new 
alternative refrigerant-gas 134a, a bubble will be seen although it is then greatly occasionally and rarely 
occasionally. From the gas temperature of entering [ which sent to the capacitor to which the refrigerant gas 
of this condition was added, and was radiated for which heat and added to it ] a capacitor, if the gas 
temperature of the added capacitor appearance becomes low more than 1-degreeC, the condition in which a 
next door and a bubble do not have enough heat dissipation of having carried out full liquefaction will come to 
be checked by looking with a level gage. Although this temperature gradient changed with devices, 1-degreeC 
and when [ although it was 2-5 degreeC preferably, ] an additional capacitor was inserted, for example 
between a compressor and a capacitor depending on the case, it might exceed 10-degreeC at the lowest. 
[0010] Thus, when the full liquefaction of the refrigerant gas was carried out, it was admitted that separation of 
gas and oil did not occur during cooler operation so that fusion of new alternative refrigerant-gas HFC134a 
and oil may become good. Although this reason was not full, new alternative refrigerant-gas 134a and the 
lubricating oil of the mineral oil system which was being used conventionally got used enough, and there is no 
overheating of a compressor it is supposed that is based on the so-called oil separation, and it was able to 
continue operation normally. 

[0011] Moreover, even if it changed chlorofluorocarbon CFC, chlorofluorocarbon-replacing material HCFC, etc. 
into new alternative refrigerant-gas HFC134a, it became clear that the cooling capacity of a cooler improved 
about 20% depending on an EQC and conditions conversion before. Although this reason is not full, either, a 
bubble will be lost if the full liquefaction of the new alternative refrigerant-gas HFC134a is carried out. Even if 
an operating pressure is low as a result, gas often passes thin diameter sections, such as an expansion valve 
and a KYAPIRARU tube. Even if a lot of gas can be sent also to an evaporator and molecular weight changes 
to small new alternative refrigerant-gas HFC134a with little endoergic [ per weight ] and heat release, it is 
considered that the air conditioning effectiveness of a cooler will not fall. 

[0012] in addition — present — business — the HCFC22 grade which extends an additional capacitor and is 
used for the cooler now — present — business — the case where a cooler is operated by the refrigerant gas 
— present — business — it will be in the condition in which a refrigerant gas does not have a bubble, either of 
having carried out full liquefaction, therefore a lot of gas can be sent to an evaporator, and it was admitted 
that cooling capacity increased about 10 to 20%. 

[0013] air cooling which added in any case, and a water-cooled capacitor — present — business — the 
convenience on arrangement of a device etc. is resembled and the capacitor which may contain in the case of 
a cooler, or may contain in another case, and is added can also be added more between a compressor and an 
established capacitor 
[0014] 

[Example] Hereafter, based on the example shown in a drawing, it explains to a detail further. 
[0015] It is the 1st example which carried out air condenser extention at the cooler, what is shown in drawing 
1 is using the air condenser — present — business — A compressor 1, air condenser 2A, an expansion valve 
(if it is in a small device) 3 which replaces with an expansion valve and uses a KYAPIRARU tube in many cases 
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in the high pressure gas pipe 5 A boj^j. An expansion valve 3, an evaporator^^nd a compressor 1 from the 
cooler by which the present busint^^k connected and carried out in the lo\I^Mkage gas pipe 6 The high 
pressure gas pipe 5 which connect^ur condenser 2A and an expansion valve~3 is removed. Air condenser 2B 
is ****ed and the refrigerant gas which came these out of bond and air condenser 2A in the gas pipe 7 is sent 
to air condenser 2B, and heat exchange is carried out to atmospheric air, and it sends to an expansion valve 3 
in the gas pipe 7. In this case, the capacity of additional air condenser 2B shall make low gas temperature of 
additional capacitor 2B appearance more than 1-degreeC from the gas temperature containing additional air 
condenser 2B. Therefore, the gas temperature which came out of additional air condenser 2B is lower than the 
gas temperature of air condenser 2A appearance. In addition, when the high pressure gas pipe 5 is long in 
diverting the high pressure gas pipe 5 removed as a gas pipe 7 to some other purpose, this is carried out for 2 
minutes and, naturally it can be used as gas pipes 7 and 7. 

[0016] It is the 2nd example which carried out water-cooled-condenser extention at the cooler, what is shown 
' n drawing 2 is using the air condenser — present — business — A compressor 1, air condenser 2A, and an 
expansion valve 3 in the high pressure gas pipe 5 A bond, the low voltage gas pipe 6 tied the expansion valve 3, 
the evaporator 4, and the compressor 1 — present — business — from a cooler The high pressure gas pipe 5 
which connects air condenser 2A and an expansion valve 3 is removed, and the gas pipe 7 ties the gas circuit 
which installed additional water-cooled-condenser 2C2, and came out of air condenser 2A, a bond, and 
additional water-cooled-condenser 2C2 with an expansion valve 3. 8 is water temperature radiators, such as a 
radiator, and it is the water pipe 10 through a water pump 9, and is made for cooling water to circulate through 
between an epilogue, additional water-cooled-condenser 2C2, and the water temperature radiator 8 to a round 
trip like illustration of additional water-cooled-condenser 2C2 and the water temperature radiator 8. Thus, 
when the cyclic use of waste water of the cooling water for additional water-cooled-condenser 2C2 was 
carried out, although it became an air condenser substantially, the good result was obtained from what added 
the air condenser. The refrigerant gas which carried out heat exchange also of the case of this example to 
atmospheric air by air condenser 2A is sent to additional water-cooled-condenser 2C2, it will carry out heat 
exchange to that cooling water, will radiate heat, and will be sent to an expansion valve 3. In this case, gas 
temperature of additional water-cooled-condenser 2C2 appearance is made lower than the gas temperature of 
additional water-cooled-condenser 2C2 entering more than 1-degreeC. Therefore, the gas temperature of 
additional water-cooled-condenser 2C2 appearance is lower than the gas temperature of air condenser 2B 
appearance. After air condenser 2B, installed additional water-cooled-condenser 2C2, the round trip was made 
to circulate through an epilogue and cooling water in a radiator 8 and the water pipe 10 which minded the 
water pump 9 for additional water-cooled-condenser 2C2, endoergic was carried out by additional water- 
cooled-condenser 2C2, and heat was radiated with the radiator 8. Air condenser 2B rotated the blower fan and 
carried out heat exchange to atmospheric air. the place which exchanged the refrigerant gas for new 
alternative refrigerant-gas HFC134a, and operated the cooler — the heat release of additional water-cooled- 
condenser 2C2 — present — business — when considered as about 30% of thing of a capacitor, the 
refrigerant gas seen from the level gage does not have a bubble, either, and is carrying out full liquefaction, the 
time of refrigerant-gas use of HCFC22 and great difference do not have cooling capacity, either, and the 
cooler was able to continue operation normally. 

[0017] It is the 3rd example which extended the water cooled condenser on the cooler, what is shown in 
drawing 3 is using the water cooled condenser — present — business — A compressor 1, water-cooled- 
condenser 2C1, and an expansion valve 3 in the high pressure gas pipe 5 A bond, the low voltage gas pipe 6 
tied the expansion valve 3, the evaporator 4, and the compressor 1 — present — business — from a cooler 
The high pressure gas pipe 5 which connects water-cooled-condenser 2C1 and an expansion valve 3 is 
removed, and the gas pipe 7 ties the gas circuit which added additional water-cooled-condenser 2C2, and 
came out of water-cooled-condenser 2C1, and a bond and additional water-cooled-condenser 2C2 with an 
expansion valve 3. In this case, like illustration, even if the heat dissipation water circuit of additional water- 
cooled-condenser 2C2 is as common as water-cooled-condenser 2C1, it is good, and it may be made into 
another circuit. In any case, gas temperature of additional water-cooled-condenser 2C2 appearance is made 
lower than the gas temperature of additional water-cooled-condenser 2C2 entering more than 1-degreeC. 
Therefore, the gas temperature which came out of additional water-cooled-condenser 2C2 is lower than the 
gas temperature of water-cooled-condenser 2C1 appearance. Now, in the measurement before reconstruction 
of the 8H.P. usual cooler which is using the water cooled condenser currently operated by chlorofluocarbon 
HCFC22, it is per [ in an established water cooled condenser ] heat release 1 time amount and 16,000Kcal, 
and, naturally the cooler is operated normally, present — the chlorofluocarbon of business was sampled, 
additional water-cooled-condenser 2C2 was installed after established water-cooled-condenser 2C1, and the 
radiator 8 performed heat dissipation of this additional water-cooled-condenser 2C2. Exchange a refrigerant 
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gas for new alternative refrigerant-^^ HFC134a, and a cooler is operated. Tj^yplace which the both sides of 
water-cooled-condenser 2C1 and^^ptional water-cooled-condenser 2C2 v^^Boperated, and was measured, 
Per hour, although it is 5,000Kcal(sn?er hour and the reduction in some was seen as a whole, the heat release 
of water-cooled-condenser 2C1 the heat release of 10,500Kcal(s) and additional water-cooled-condenser 2C2 
Cooling capacity is practically equal and the cooler which carried out retrofit was able to continue operation 
normally. 

[0018] It is the 4th example which carried out air condenser extention at the cooler, what is shown in drawing 
4 is using the water cooled condenser — present — business — A compressor 1 f water-cooled-condenser 
2C1, and an expansion valve 3 in the high pressure gas pipe 5 A bond, the low voltage gas pipe 6 tied the 
expansion valve 3, the evaporator 4, and the compressor 1 — present — business — from a cooler The high 
pressure gas pipe 5 which connects water-cooled-condenser 2C1 and an expansion valve 3 is removed, and 
the gas pipe 7 ties the gas circuit which added additional air condenser 2B and came out of water-cooled- 
condenser 2C1, the bond, and air condenser 2B with an expansion valve 3. After the refrigerant gas breathed 
out from the compressor 1 carries out heat exchange to cooling water by water-cooled-condenser 2C1, it 
carries out heat exchange to atmospheric air, it carries out full liquefaction, is sent [ it is sent to additional air 
condenser 2B, and ] to an expansion valve 3, is decompressed, and is sent to an evaporator 4. In this case, gas 
temperature of additional air condenser 2B appearance is made lower than the gas temperature containing 
additional air condenser 2B more than 1-degreeC. Therefore, the gas temperature of additional air condenser 
2B appearance is lower than the gas temperature of water-cooled-condenser 2C1 appearance. 
[0019] As mentioned above, after water-cooled-condenser 2C1 of the cooler by which current use is carried 
out Also when water-cooled-condenser 2C2 is added, in any [ which added water-cooled-condenser 2C2 after 
air condenser 2A ] case carrying out retrofit of the cooler by which current use is carried out, when heat is 
radiated in all the heat dissipation calories of a refrigerant gas by the additional capacitor and the allowances 
of the some of heat dissipation capacity are given to an additional capacitor — new alternative refrigerant-gas 
HFC134a — present — business — operation of a cooler becomes possible. 

[0020] It seems that in addition, full liquefaction will tend be carried out [ in which a bubble does not have the 
direction of a water cooled condenser ] an additional capacitor from an air condenser. In the case of the object 
for cars without the source of cooling water, and the cooler for migration, a water cooled condenser is used, 
and it radiates heat with radiators, such as a radiator, in the cooling water of this water cooled condenser, thus 
— if it carries out — substantial — air cooling — ** — although it will say, this gentleman was efficiently [ in 
volume or ] suitable, and this reason is not full, either. Therefore, by carrying out retrofit of the additional 
capacitor of the format which arranges radiators, such as a radiator, on a water cooled condenser as an 
additional capacitor, and carries out heat exchange to atmospheric air The automobile which is using the 
refrigerant gas of chlorofluorocarbon CFC12 and chlorofluorocarbon-replacing material HCFC22 grade, Air 
conditioning of a rail car, a container, etc. can also perform conversion to new alternative refrigerant-gas 134a, 
and becomes possible [ abolishing use of chlorofluorocarbon CFC which is anxious about the effect on the 
ozone layer by which current use is carried out, chlorofluorocarbon-replacing material HCFC, etc. ]. 
[0021] What is shown in drawing 5 is the 5th example which performed retrofit by this invention to the cooler 
used as a standard format by JR now, and is explained based on the report at JR West Japan and the Takatori 
works. In addition, as a drawing, since the thing of this report attachment was diverted, other drawings and 
arrangement differ from the ** method. 
[0022] It is indicated by the report as follows. 
The purpose 1 Data AB6289 AU75BH (Mitsubishi make) 

2 The check [2nd condenser of the cooling capacity (absorbing outlet temperature) by modification of the 
check (3) refrigerant of the cooling capacity (absorbing outlet temperature) by the check (2) device addition of 
the cooling capacity (absorbing and breathing out temperature) of the contents of trial (1) present condition (it 
is equivalent to the additional capacitor of this invention.) ] including the case of installation of being only 
below the same 

(4) Modification of a refrigerant and check 3 of the operation situation by device addition Device circuit As 
being shown in drawing 5 . 

4 2nd Condenser of Device (1) to Add (Water Cooling) 30L. (500X500X120) 

The 2nd evaporator of refrigerant pipe (3/8 inches) 250W (4) expansion valve (5) Overall length (it is 
equivalent to the additional evaporator of this invention.) About 20-meter (2) radiator (with two cooling fans) 
CALSONIC Water pump for E15-A/T (3) EBARA 25LPD6.25S Output It is below the same. 
** Thing overall length which rolled the 1/2 inch copper tube by 220mm of piping pitches It is 5 about 10m. 
Refrigerant (1) R22(2) R134a6 to be used Measuring equipment and an approach Data recorder : The 
YOKOGAWA hybrid recorder HR23 00 A thermocouple : Type T and K The point extracting [ data ] : ** 
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er outlet warm air : ** 
finlet temperature : The ** 2nd 




Capil 



con 



condenser water temperature : ** raoiator warm air : Absorbing in the condition before ** outside-air- 
temperature conclusion 1. amelioration, the difference of an outlet temperature was about 9-degreeC. 

2. By adding the 2nd condenser, the AU75BH mold cooler was able to be operated with the new refrigerant 
(R134a). Moreover, operating electric energy fell about 20% at this time. 

3. When the 2nd condenser was added with the conventional refrigerant (R22), the improvement in the engine 
performance of about 13% has been checked. (There was a maximum of 30% of improvement temporarily) 

4. In addition to the 2nd condenser, as compared with the time of there being nothing, there was a maximum of 
20% of improvement in the engine performance by adding the 2nd evaporator and an expansion valve with a 
new refrigerant. 

(Additional remark) 

1. If a compressor and an evaporator were not exchanged for a large-sized thing, conventionally although [ new 
gas (R134a) ] it cannot operate, operation was possible only by adding the 2nd condenser in this experiment. 

2. Oil familiarity was bad, and although we were anxious about heating of the compressor by oil separation, new 
gas (R134a) was less than 70-degreeC in the outlet temperature of a compressor, and as practically equal as 
the present condition. 

3. New gas (R134a) was the need for about 2 hours until the original engine performance came out. 

4. This experiment described using new gas (R134a), and operation of 13 hours was performed. 
[0023] Table 1 and Table 2 are attached as a measurement result. 



[0024] 
[Table 1] 
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[0025] 
[Table 2] 
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[0026] As it was in conclusion 2. of this report, when the 2nd condenser (additional capacitor) was added and it 
operated by new alternative refrigerant-gas 134a, it is new knowledge that operating electric energy fell about 
20%, and it did not just expect it. And according to Table 1, the temperature gradient of the sink warm air of an 
evaporator and discharge warm air is carrying out the increment in an average of 1.2-degreeC, and 
improvement in cooling capacity is found. It is what piped this report like drawing 2 about the 2nd condenser 
(additional capacitor) in "the 2nd condenser (water cooling)", a publication now (1) that are indicated by the 
term of "the device to add" although it is, (2), and (3), was made to circulate through cooling water with a 
water pump 9, and radiated heat with the radiator, and becomes air cooling substantially. In addition, in this 
trial, the lubricating oil used the thing specified by [ which was being used conventionally ] a manufacturer (it is 
the thing of a straight-mineral-oil system). 

[0027] what is shown in dr awin g 6 is using the water cooled condenser — present — business — with 
additional expansion valve 3a which carries out water-cooled-condenser extention at a cooler, senses gas 
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temperature further, and a valve op^^ and closes It is the 6th example whidjfcrmed the gas pipe 15 which 
tells expansion valve 3a which add^^Bie temperature sensor barrel 13 to th^^^v voltage gas pipe 6 t and 
added the pressure in the pipe 14 wnich tells the temperature which the temperature sensor barrel has 
sensed, and a low voltage gas pipe. In cooler capacity, 2H.P. and new alternative refrigerant-gas HFC134a used 
2kg. A measurement part, the measuring object, and measured value are as in Table 3. 



[0028] 








[Table 3] 
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[0029] Although it is at the quite low time of large atmospheric temperature as shown in Table 3, the cooler 
which used new alternative refrigerant-gas HFC134a is operating normally. 

[0030] what is shown in drawin g 7 is using the air condenser — present — business — it is the 7th example 
which formed the gas pipe 15 which tells expansion valve 3a which added the temperature sensor barrel 13 to 
additional expansion valve 3a which extends water tank mold heat exchanger 2C on a cooler, senses gas 
temperature further, and a valve opens and closes, and the low-voltage gas pipe 6, and added the pressure in 
the pipe 14 which tells the temperature which the temperature sensor barrel has sensed, and a low-voltage 
gas pipe. Like illustration, after air condenser 2B, water tank 2C is installed, the gas pipe 10 is attached in 2C, 
a compressor 1, air condenser 2B, the gas pipe 10 in a water tank, and an expansion valve 3 are tied with the 
high pressure gas pipe 7, and an epilogue, an expansion valve 3, an evaporator 4, and a compressor 1 are tied 
with the low voltage gas pipe 6. If water is put into water tank 2C and a cooler is operated, just the air 
condenser of heat dissipation is inadequate, and it will go into the gas pipe 10 in water tank 2C, and the 
refrigerant gas which is a heat dissipation calorie and which remains will carry out heat exchange to the water 
in water tank 2C, and will radiate heat. The gas pipe 10 is extended until all heat dissipation calories become 
that there is nothing also at this time, and allowances are given to the gas pipe also after it. If the gas 
temperature which came out of water tank 2C when all heat dissipation calories were lost becomes the water 
temperature and this ** in 2C and a gas pipe is extended further, gas temperature will become low more than 
1-degreeC from the water temperature which touched the last in 2C. However, since liquefied gas is full and a 
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clearance is not made in a gas pip^^hen the gas pipe after coming out of tank 2C at this time is in a 

lengthwise direction, gas temperat^^Pnay not become lower than water ter^^pature. Naturally by heat 
dissipation of gas, whenever [ in this water tank 2C / water temperature ] goes up. When water temperature 
rises, the low voltage gas pipe 1 1 passing through the inside of water tank 2C which branched from the gas 
pipe 7 which came out of additional expansion valve 3A is formed, a refrigerant gas is evaporated within water 
tank 2C, and it is made to lower water temperature, as atmospheric air is sent to the water tank of 2C, and it 
cools to it or it is shown in drawin g 7 . A bulb 12 is formed when it is necessary to adjust the flow rate of this 
refrigerant gas. the water temperature in this water tank 2C — atmospheric temperature plus 10degree — if it 
carries out to less than C, the operational status of a cooler will become good. The thing of this example is 
what installed water tank 2C after air condenser 2A, and 2kg new alternative refrigerant-gas HFC134a was 
used. A measurement part, the measuring object, and measured value are as in Table 4. 
0031] 
[Table 4] 
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[0032] Although continuous running is carried out in the condition which shows in Table 4, it is normal in any 
way, and it is operating normally the outdoors, indoor, etc., and the trial document of the Oita industrial 
examination site which measured the operational status of the cooler in the outdoors is also delivered. 
[0033] what is shown in draw ing 8 is using the air condenser — present — business — it is the 8th example 
which carried out air condenser extention, and retrofit of the air-cooling spot cooler is carried out to a cooler. 
Like illustration, a compressor 1, air condenser 2A, expansion valve 3A, Air condenser 2B is added to the 
cooler which consists of evaporator 4A after air condenser 2A. Branch gas pipe 5A connected with air 
condenser 2B, and gas pipe 5B is attached. The gas which connected additional expansion valve 3B, gas pipe 
6B, additional evaporator 4B, bond and additional evaporator 4B, and gas pipe 6A with gas pipe 5B by gas pipe 
6B, and came out of Evaporators 4A and 4B joins, and it is made to return to a compressor 1. Additional air 
condenser 2B is about 30% of capacity of 2A. Additional evaporator 4B is also about 30% of capacity of 4A. The 
atmospheric air which came out of evaporator 4A was made to carry out heat exchange through additional 
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evaporator 4B. It is ****** to Tabl§, 
and 4A and 4B operated the evap 

0034] 

Table 5] 
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[0035] 
[Table 6] 
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[0036] New alternative refrigerant-gas HFC134a is used, and the cooler is operating normally as shown in 
Table 5 and Table 6. The gas downward temperature in added air condenser 2B, 5 or 3.6 degrees of table C, 
and 6 or 3.2 degrees of table C are important. While increasing refrigeration capacity by this heat dissipation, 
the full liquefaction of the refrigerant gas is carried out, it abolishes separation of oil, the bubble of it is lost, 
and the flow rate of the gas in thin diameter sections, such as an expansion valve and a KIYAPIRARU tube, 
also increases. Consequently, operation of a cooler is attained even if it uses the refrigerant gas of low 
HFC134a of an operating pressure. Moreover, intake by the evaporator, a blow-off atmospheric temperature 
difference, and 1.5-degreeC flare and the effectiveness which added evaporator 4B appear by adding 
expansion valve 3B and evaporator 4B. 

[0037] The example shown in drawing 9 is the 9th example which added the water tank mold heat exchanger to 
the 600W spot cooler shown in drawing 8 . Water tank mold heat-exchanger 2C is installed in additional air 
condenser 2B of the cooler shown in draw i ng 8 , and juxtaposition, a diverter valve 1 6 is formed, and it is made 
to operate any of air condenser 2B and water tank mold heat-exchanger 2C they are. Water tank mold heat 
exchanger 2C wound gas pipe 15m of 2 minutes around the interior, and amount of water could be 2.5I. The 
refrigerant gas breathed out from the compressor 1 passes along air condenser 2A and additional capacitor 2B, 
and gas pipe 5A is separated, and it is referred to as gas pipe 5A and gas pipe 5B, it ties with additional 
expansion valve 3B and additional evaporator 4B to gas pipe 5A at expansion valve 3A, evaporator 4A, and 
bond and gas pipe 5B, and the condition of having operated Evaporators 4A and 4B is shown in Table 7. 
[0038] 
[Table 7] 
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[0039] The condition of having not operated additional air condenser 2B, having operated water tank mold heat 
exchanger 2C after air condenser 2A, and having operated Evaporators 4A and 4B is shown in Table 8. 
[0040] 
[Table 8] 
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[0041] if Table 7 and Table 8 are compared — the case of Table 7 — the case of Table 8 — atmospheric 
temperature — 2-degreeC — although it is low — gas high pressure — 4.4KgCm(s)2 — high — the 
regurgitation gas temperature from a compressor — 3.7-degreeC — it is high. There is also much descent of 
the gas temperature in air condenser 2A, and its descent of the gas temperature in the Bunsui tank mold heat 
exchanger 2C has decreased. Therefore, a pressure can be made high at arbitration with the water 
temperature in water tank mold heat exchanger 2C. By this, even if an operating pressure uses low new 
alternative refrigerant-gas HFC134a t a pressure will be made high if needed and a cooler can be operated. 
[0042] the above — overheating of a compressor was not seen as it was shown in each measured value in 
[ any ] the example, although the lubricating oil used the thing of the straight-mineral-oil system which was 
being used conventionally. Although this reason is not full, either, by operating new alternative refrigerant-gas 
134a in the condition that there is no bubble which carried out full liquefaction, it gets used with the lubricating 
oil of a mineral system, or is understood as being lived together and operated, therefore, need, such as 
consideration to modification of the quality of the material of packing required when the lubricating oil of an 
ester system is used, and slurry generating by water, — there is nothing — only installing the additional 
capacitor of proper capacity — it is — present — business — retrofit of a cooler can be performed. 
[0043] Therefore, since the cooler by which the motor and compressor of a home cooler etc. are united does 
not have fear, such as a fall of the insulation by modification of a lubricating oil,, either, the place which 
examples 6 and 7 show can perform conversion to new alternative refrigerant-gas 134a. 

[0044] The fall of the gas temperature by radiators, such as an additional capacitor or a water tank mold heat 
exchanger, is 1 .1-degreeC-3.6-degreeC, as shown in the measured value of Table 3 - 8. It seems that 
allowances of this level are inadequate and further 10 - 30% of addition is generally needed when using new 
alternative refrigerant-gas 134a from the measured value of the example of each above like a cooler in the 
heat release of a capacitor although [ if it takes by 1.2 times the amount of refrigeration, ] it is enough, when 
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evaporation temperature is high. Alti^ugh viewing of the gas condition by thj^^/el gage is effective as a 
standard in this case, since retrofi^M take insertion of a level gage and th^H^vity of withdrawal, it will 
replace with a level gage at ******, and the fall of the gas temperature by radiators, such as an additional 
capacitor or a water tank mold heat exchanger, will be adopted as a standard. Although it is carried out from 
the data of an above-mentioned example and is more than 1-degreeC, since that temperature gradient needs 
to enlarge heat release of an additional capacitor or a water tank mold heat exchanger in order to enlarge this 
temperature gradient, about [1-5 degrees ] C are desirable. 

[0045] moreover, although it is also effective in the increment in cooling capacity to add an evaporator, it is 
shown in drawin g 5 and drawin g 8 only adding an additional capacitor (the 2nd condenser) so that the 
measured value of an example may see, there may be no effectiveness as addition of a capacitor and the 
report of the example of drawing 5 may see — it is — present — business — operation by new alternative 
refrigerant-gas 134a of a cooler may be attained Furthermore, if it was in the model which is using the 
KYAPIRARU tube instead of an expansion valve like the example of drawing 5 , improvement in cooling 
capacity was found by adding an expansion valve, it is adding the 2nd evaporator (additional evaporator) 
further, and the improvement in the engine performance of ** was accepted about a maximum of 20% as 
compared with the time of there being these [ no ]. 

[0046] Although it could not judge immediately that it carries out on all coolers, the engine performance is not 
reduced, and it can operate normally from the measurement result of the example stated above, about specific 
manufacturer's specific model, suitable retrofit can be performed, and a lubricating oil can also be operated by 
the conventional thing (not only the thing of a straight-mineral-oil system), and it suggests that it can 
optimize. 
[0047] 

[Effect of the Invention] this invention — present — business — carrying out retrofit of the cooler and taking 
the operating method of this invention — present — since the chlorofluocarbon of business is sampled, it 
changes for new alternative refrigerant-gas 134a and the continuation of use of a cooler is attained, without it 
affects an ozone layer — present — business — air conditioning by the cooler can be performed and it leads 
to protecting earth environment. And although the reason was not full, when the full liquefaction of the new 
alternative refrigerant-gas 134a was carried out, familiarity by the lubricating oil of the straight-mineral-oil 
system currently used conventionally was good, and the effectiveness that improvement in about 20% of 
cooling capacity was expectable depending on optimizing rather was also acquired, without cooling capacity 
declining. 

[0048] Furthermore, since it can operate without reducing cooling capacity using the lubricating oil of a 
straight-mineral-oil system, neither the insulating fall by the water of a refrigerant gas nor degradation of 
packing can be afraid in the home cooler by which the compressor is united with the motor, an automatic 
vending machine, a showcase, etc., and this invention can be carried out. In this case, of course, the lubricating 
oil of the synthetic oil system which does not do damage to a motor etc. can be used, and also when carrying 
out retrofit of the cooler for automobiles etc., the thing which will carry out lubricating oils, such as a synthetic 
oil system or an ester system, if needed and which can be done is also natural. Furthermore, it is also the 
same as when using the mixed gas containing new alternative refrigerant-gas 134a. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the schematic drawing of the 1 st example which extended the additional air condenser at the 
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air condenser. 

[ Drawin g 2] It is the schematic dn 




of the 2nd example which extended 




dditional water cooled 



condenser at the air condenser. 
[Drawing 3] It is the schematic drawing of the 3rd example which extended the additional water cooled 
condenser at the water cooled condenser. 

[Drawi ng 4] It is the schematic drawing of the 4th example which extended the additional air condenser at the 
water cooled condenser. 

[ Drawin g 5] It is the schematic drawing of the 5th example which carried out this invention on the cooler for 
cars. 

[Drawing 6] It is the schematic drawing of the 6th example which carried out this invention to the water- 
cooled separate type air conditioner. 

[ Drawin g 7 ] It is the schematic drawing of the 7th example which carried out this invention on the air-cooling 
cooler. 

[Drawing 8] It is the schematic drawing of the 8th example which carried out this invention on the other unit 
type cooler. 

[Drawing 9] It is the schematic drawing of the 9th example which carried out this invention on the other unit 
type cooler. 

[Description of Notations] 

I Compressor 

2A It is usually an air condenser. 

2B Additional air condenser 

2C Water tank mold heat exchanger 

2C1 .... It is usually a water cooled condenser. 
2C2 .... Additional water cooled condenser 

3 Expansion valve 

3A It is usually an expansion valve. 

3B Additional expansion valve 

4 Evaporator 

4A It is usually an evaporator. 

4B Additional evaporator 

5 High pressure gas pipe 

5A It is usually a high pressure gas pipe. 

5B Additional high pressure gas pipe 

6 Low voltage gas pipe 

6A It is usually a low voltage gas pipe. 

6A Additional low voltage gas pipe 

7 Gas pipe which connects an additional capacitor and an expansion valve 

8 Water temperature radiator 

9 Water pump 

10 Water pipe 

I I .... Low voltage gas pipe passing through the inside of water tank 2C 

12 .... Bulb which adjusts the evaporative gas passing through the inside of water tank 2C 

13 .... Temperature sensor barrel 

14 .... Pipe which tells temperature sensor barrel temperature to expansion valve 3' 

15 .... Gas pipe which tells the pressure in a low voltage gas pipe to expansion valve 3' 

16 .... Diverter valve 



[Translation done.] 
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